permeation characteristics of lactic, succinic, and citric acids were examined over
Carboxylic acids are worldwide produced in large amounts and have a number of applications in food and chemical industries. The production of well-known carboxylic acids, acetic, lactic, malic, succinic, and citric acids, is normally accomplished by fermentation processes, which become increasingly important due to energy consumption and environmental load. However, the downstream processing in the fermentation includes difficult processes to separate and purify carboxylic acids from the fermentation broth composed of a number of ingredients. In classical processes, the carboxylic acids are precipitated by calcium carbonate, [1] and the obtained calcium salts are dissolved into sulfuric acid to regenerate as carboxylic acid. After that, evaporation and crystallization are used for purification. These processes are complicated including solid-liquid separation. In order to simplify the downstream processes, solvent extraction [2] and ion exchange [3] have been studied. Of these techniques, ion exchange is promising because a continuous operation is easily possible in the membrane separations such as Donnan dialysis and electrodialysis. Establishment of ion-exchange membrane separation process requires the information on the flux of carboxylic acids. Although possibilities for the electrodialysis separation of carboxylic acids have been discussed and investigated, [4, 5] the information is only a little on the flux of carboxylic acids and their permeation mechanism. This is necessary not only for the appropriate design of an electrodialyzer but also for the prevalence of the electrodialysis process. In this work, we examine the permeation behavior of mono-, di-, and tricarboxylic acids in electrodialysis under various experimental conditions. Moreover, we simulate the permeation behavior of these acids with a mathematical model on the basis of dissociation equilibrium, ion-exchange equilibrium, and ionic flux in an anion-exchange membrane. (197) Carboxylic acids used in the experiments were lactic, succinic, and citric acids. Their physical properties are summarized in Table 1 . Table 2 .
Kij,= Ci,jCH/Ci,j-1
The electroneutrality in the solution including an acid or more
gives CNa + CH = ‡"i=1 ‡"j=1•bzj•bCi ,j + CCl + COH
The material balance of chemical species and the dissociation of water are given by Ci,T = ‡"j=0Ci ,j (7), has been numerically solved using the Runge-Kutta-Gill method with the parameters of selectivity and diffusivity shown in Table 3 . 
